Introduction: Ocular surface squamous neoplasia(OSSN) is an encompassing term for pre-cancerous and cancerous epithelial lesions of the conjunctiva and cornea which includes Dysplasia, Carcinoma in-situ (CIS) and Invasive Squamous Cell Carcinoma. OSSN is mostly unilateral, occurs in middle aged to older patients. It is associated with factors such as HIV and xeroderma pigmentosum.
INTRODUCTION
Ocular Surface Squamous Neoplasia(OSSN) is an embracing term for pre-cancerous and cancerous epithelial lesions of the conjunctiva and cornea. It includes the spectrum of Dysplasia, Carcinoma in-situ (CIS) and Invasive Squamous Cell Carcinoma(SCC) (1) (2) (3) . OSSN is mostly unilateral and is seen in middle age and older patients. Rarely, it is bilateral especially in immunocompromised patients. Factors causing development of OSSN are exposure to sunlight, HPV type 16 infections and HIV infection (2, 5) . There is a systemic association of xeroderma pigmentosum with OSSN patients. Other factors associated are old age, heavy cigarette smoking, male sex and light complexion.
Clinically, we cannot distinguish CIS from invasive SCC. The presence of feeder vessels, intrinsic vascularity and a nodular lesion should raise suspicion of invasive SCC. This usually presents either as a fleshy, gelatinous lesion or as a sessile, papillomatous lesion mostly in the interpalpebral Original Research Article region. Unless the lesion is encroaching onto the pupillary area, vision is spared. Presenting clinical features of this entity are swelling, redness, irritation and feeder vessels surrounding the lesion (1, 2, 5, 7, 8) .
Advanced cases can invade the cornea and sclera (9) and on rare occasions the tumor may infiltrate into the orbit causing proptosis.
Treatment includes complete surgical excision with 4mm margin clearance without touching the tumor, so called 'No Touch Technique' (1, 10, 11) . Cryotherapy is also useful (8) Reported recurrence rate of OSSN is 15-52%. Lee and Herst reported a 17% recurrence after excision of conjunctival dysplasia, 40% after excision of CIS and 30% for SCC of conjunctiva 2 . The recurrence rate can be limited to less than 5% with the above technique. OSSN has a good prognosis. The recurrence rate is about 5% and regional metastasis rate is about 2% With the modern techniques (1, 5, 12, 13) .
AIMS AND OBJECTIVES

1) To evaluate incidence of Dysplasia and Squamous
Cell Carcinoma in biopsies received 2) To study the spectrum of histopathological findings in Ocular Surface Squamous Neoplasia
MATERIALS AND METHOD
We examined 52 ocular surface biopsies received in our tertiary care centre during the period of 22 months(August-2015 to May-2017).Slides were stained with Hematoxylin and Eosin. Dysplasia found in biopsies were categorized into mild, moderate and severe (Conjunctival Intraepithelial Neoplasia(CIN)-I,II and III respectively). Slides were carefully examined for foci of invasion. Invasive squamous cell carcinomas were again categorized according to differentiation into well differentiated, moderately differentiated and poorly differentiated. In addition to these 52 biopsies, 10 biopsies were excluded from the study which showed normal or only hyperplastic squamous epithelium.
RESULTS
Out of 52 biopsies examined, results are as shown in (Table:1), with comparison with the study done in 2016 by Kabra RC et al (14) . (Table: 2)
Two cases of poorly differentiated carcinoma showed histomorphology of spindle cell variant-a known variant of invasive ocular squamous cell carcinoma. One of them was HIV positive patient. In the study by Kabra RC et al, more patients were HIV positive (14) .
A few cases with moderately and poorly differentiated carcinoma showed extensive stromal necrosis.
Maximum(42) cases were found between the age group of 41-80 years, mean age being 57.5 years. A few cases of moderate dysplasia and well differentiated carcinoma were found in the younger age group(<20 years of age).One male patient was 26 years of age and was a known case of xeroderma pigmentosum, showed histology of well differentiated squamous cell carcinoma on biopsy. Out of 52 cases, 35 were male and 17 were female. Results are compared with the study done by Kabra RC et al (14) , in which mean age was 38.2 years and males were more commonly affected (14) .
Most common location was limbal conjunctiva,30 out of 52 cases.Other locations are nasal and temporal conjunctiva.
DISCUSSION
Ocular Surface Squamous Neoplasia, within its spectrum, includes Squamous papilloma, Intraepithelial neoplasia or Dysplasia, Intraepithelial Carcinoma and Squamous Cell Carcinoma. The term CIN(Conjunctival intraepithelial neoplasia)-which includes dysplasia and carcinoma in-situ, in vogue today was proposed by Pizarello and Jakobeic, derived from the terminology applied to the intraepithelial cervical malignancies (15) .
Squamous papilloma of conjunctiva lack malignant potential and when occur in children, they are mostly bilateral and recurrent and associated with HPV infection. When in adults, they are usually solitary and unilateral and confused clinically with squamous cell carcinoma (16) .In our study both the cases of squamous papilloma occurred in elder age group with solitary and unilateral lesions.
Histopathologically, both cases of papilloma showed papillomatous fronds of squamous epithelium that covered a fibrovascular core. ( Figure: 1) It is reported that about 6% of squamous papillomas can present epithelial dysplasia (17) . Both cases did not show any changes of dysplasia in our study.
Abnormalities in a dysplastic lesion is because of the deranged cellular proliferation that means the abnormal mitotic cells do not fully differentiate as they move upwards in the epithelium (disordered proliferation or altered differentiation).
Dysplasia of the conjunctival epithelium is characterized by acanthosis, loss of cellular polarity, and cellular pleomorphism, and it resembles dysplasia of the uterine cervix microscopically. Depending on the extent of the epithelial abnormalities, conjunctival dysplasia can be designated as mild, moderate, or severe (16) . (Table: 3).
Full thickness epithelial dysplasia without breaching of epithelial basement membrane, is known as carcinoma in situ. As explained by Mittal R et al (18) , as the lesion progresses from mild to severe dysplasia, the cells differentiate less and less, losing their squamous features until eventually entire epithelium consists of undifferentiated cells. The dysplastic cells show an increase in the size of nuclei, irregular nuclear membrane, hyperchromatic and fine to coarse nuclear chromatin. Degree of nuclear atypia, irrespective of level of epithelial thickness involved can also cause up gradation or down gradation of severity of dysplasia. Mittal R et al (18) also explained in their study that hyperkeratosis and dyskeratosis that is single cell keratinization with the formation of squamous pearls is not a usual feature of intra epithelial lesions. Increased mitosis with presence of abnormal mitosis can be observed. Mild to moderate chronic inflammatory cell infiltration may be observed and can cause inflammatory destruction of epithelial basement membrane. This should not be confused with invasive squamous cell carcinoma, especially in cases of carcinoma in situ as (18) .
Nuclear atypia was found in all 9 cases of dysplasia, though more pronounced in moderate and severe dysplasia.( Figure: 2 & 3) Some cases of mild dysplasia showed hyperkeratosis but dyskeratosis and pearl formation were not found in any of the cases. Frequent mitosis with atypical mitosis were observed.
Lesions associated with HPV show cytopathic effect in cells, resulting in the formation of a halo around the enlarged and wrinkled nucleus with dense chromatin and inconspicuous nucleoli. The halo is surrounded by dense eosinophilic cytoplasm. Such cells are called koilocytes. Koilocytes are pathognomic of HPV infection. As explained by Mittal R et al (18) , formation of koilocytes decreases with increasing severity of dysplasia, and they are rarely seen in invasive lesions (18) . In our study, none of the cases showed this feature.
Invasive squamous cell carcinoma develops from conjunctival intraepithelial neoplasia by breaching the epithelial basement membrane and invading the underlying stromal tissue. As mentioned by Mittal R et al (18) , invading tumor can have several patterns like cords, strands and clusters of malignant cells in infiltrative manner, broad pushing fronds with expansive pattern can also be seen. Dense collagenous scleral tissue in cases of conjunctival OSSN and Bowman's membrane in corneal OSSN helps limiting the infiltration. Cytologically cells are large polygonal, but can be small to spindle in shape. Authors also mention that the more the degree of maturation, the dense, eosinophilic is the cytoplasm, the pyknotic is the nucleus. There is single cell keratinization or formation of squamous pearl. Differentiation is in terms of degree of keratinization and accordingly named as welldifferentiated, moderately differentiated and poorly differentiated carcinoma. As observed by Mittal R et al (18) in their study, keratinization is more in well and moderately differentiated tumors with less nuclear pleomorphism cytologically, whereas poorly differentiated tumors have predominance of immature cells with higher nuclear-cytoplasmic ratio, more pleomorphic nuclei, increased typical and atypical mitoses and minimal keratinization. (18) .
Majority (20) cases showed moderately differentiated squamous cell carcinoma with moderate keratinization with polygonal cells with moderate amount of cytoplasm, enlarged nuclei and mild nuclear atypia with frequent mitosis. (Figure: 4) One case showed extensive stromal necrosis. Few cases showing well differentiation were difficult to distinguish from carcinoma in-situ especially in cases which showed only occasional foci of microinvasion-termed as microinvasive squamous cell carcinoma. Vascular invasion was also seen in some cases. Out of 17 well differentiated SCC,5 cases showed microinvasion.
All 4 cases of poorly differentiated tumors showed features mentioned above.Cells showed increased nuclear atypia and mitosis than moderately or well differentiated cases.
Invasive squamous cell carcinoma needs to be differentiated from pseudoepitheliomatous hyperplasia. Pseudoepitheliomatous hyperplasia is a reactive proliferation of the surface epithelium secondary to an inflammatory or infectious process. Histologically it is confused with well differentiated or moderately differentiated carcinoma because it shows irregular invasion, keratin pearl formation and mitotic figures. As mentioned by Mittal R et al (18) , disparity between architectural and cytological abnormality with minimal or absent nuclear hyperchromasia, hyperplasia and pleomorphism, helps in differentiating from a true malignancy (18, 19) .
Another differential diagnosis is keratoacanthoma. Microscopically,there are lobules of proliferating squamous epithelium which grows upward and inward and may have increased number of mitotic figures with vesicular nuclei and eosinophilic nucleoli raising the suspicion of SCC.In such cases it should be indicated in the pathology report that SCC cannot be definitively excluded and only the biologic behavior of the lesion will differentiate both the lesions (19) .
Other ocular surface lesions which can clinically mimic OSSN such as actinic keratosis, pterygium, pinguecula and actinic granuloma can be easily differentiated from OSSN microscopically (18) . Pigmented SCC can be confused with melanoma, IHC for keratin establishes the diagnosis (19) .
Clear cell change/hydropic change of the cytoplasm can be seen in squamous cell carcinoma and one should be cautious while dealing with it because it mimics an aggressive disease such as pagetoid extension in a sebaceous gland carcinoma, Mucoepidermoid carcinoma, or even metastatic renal cell carcinoma, as explained by Mittal R et al (18) .
There are variants of Invasive Squamous cell carcinoma such as Mucoepidermoid carcinoma, Spindle cell carcinoma, papillary squamous cell carcinoma and Acantholytic/Adenoid squamous cell carcinoma (18) .
Mucoepidermoid carcinoma is a locally aggressive, mucinproducing variant of squamous cell carcinoma with same clinical presentation as classic squamous cell carcinoma. Histopathology is required to make this rare diagnosis. Microscopic features are well documented by Mittal R et al (18) in their study, which include admixture of epidermoid cells, intermediate cells,and mucus producing cells (components can vary within the same tumor), as well as sheets or cords of squamous cells with eosinophilic cytoplasm and predominantly mucin-containing cells with pools of mucin surrounded by the neoplastic cells. Mittal R et al (18) also explains that the presence of squamous pearls is the exception rather than the rule. Mucoepidermoid carcinoma has a high rate of recurrence, but local and distant metastases are uncommon. (18, 19) .
Spindle cell carcinoma is another rare and locally more aggressive variant of squamous cell carcinoma of conjunctiva with only few case reports in the literature. Spindle cell carcinoma/Sarcomatoid carcinoma microscopically shows biphasic pattern of squamous cell carcinoma with a larger component of malignant spindle cells. The squamous component can be scanty or even not at all apparent on light microscopy ( Figure: 5 & 6 ). In such cases, immunohistochemical stains for cytokeratins, vimentin, p63 and EMA and electron microscopic evidence of squamous differentiation is required for diagnosis as explained by Mittal R et al (18) . Spindle cell carcinoma is much more likely to extend through the sclera, cornea and the interior of the globe (18) .
Two such cases were observed in our study showing poorly differentiated squamous cell carcinoma with spindle cell morphology, one of them was an HIV reactive patient.
Papillary squamous cell carcinoma is an exophytic variant of squamous cell carcinoma with a papillary configuration that is tumor cells arranged in papillary fashion surrounding fibrovascular core. They generally have a better prognosis (18) .
Adenoid squamous cell carcinoma or Acantholytic squamous cell carcinoma is another rare, locally aggressive and recurrent variant of SCC. It can even metastasize and should be microscopically differentiated from the less aggressive conventional squamous cell carcinoma. Regular follow up is needed to predict recurrences (18) .
Management modalities for OSSN include complete surgical excision in well delineated tumors, wide excision in aggressive SCC variants like mucoepidermoid and spindle cell SCC to topical chemotherapy(5-fluorouracil and mitomycin C) and immunotherapy in diffuse unresectable lesions.
The overall prognosis in OSSN is good. Mittal R et al (18) mentioned in their study that modern treatment strategies are effective with lower local recurrence rates and regional lymph node metastasis. Aggressive variants like muco-epidermoid and spindle cell carcinoma and OSSN in immunocompromised patients have a worse prognosis (18) .
CONCLUSION
OSSN is common in middle age and male gender and has an association with HPV as well as HIV infections and xeroderma pigmentosum. Histopathology remains the gold standard for accurate diagnosis and grading of OSSN. Despite increasing awareness, Invasive carcinoma is more prevalent than dysplasia. Prognosis largely depends upon grade and differentiation of tumor as well as specific microscopic types.HIV status also predicts prognosis.
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